Morphological changes and synaptogenesis of corticothalamic neurons in the somatosensory cortex of rat during perinatal development.
When rat fetuses grew from embryonic day (E) 18 to the day of birth (P0), the corticothalamic (CT) neurons, as identified by back labeling with 1,1'-dioctadecyl-3,3,3',3'-tetramethylindocarbocyanine (DiI), in the somatosensory cortex underwent gradual changes in the shape of their cell bodies, in their distribution in the cortical plate and in the complexity of dendritic branching. Fluorescence immunocytochemical studies indicated that in the marginal zone (MZ) the apical dendrites of the CT neurons formed contacts with horizontally oriented axons and contained putative glutamatergic, as clusters exhibiting both synaptophysin and α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptor GluR1 subunit immunoreactivities, and γ-aminobutyric acid (GABA)-ergic synapses, as clusters exhibiting both synaptophysin and gephyrin immunoreactivities. Quantitative analyses further revealed that during this perinatal period, the proportion of CT neurons containing glutamatergic synapses increased significantly, whereas the proportion of CT neurons containing GABAergic synapses remained virtually unchanged. Our results indicate that glutamatergic and GABAergic synapses between the CT neurons and the axons in the MZ are already formed in rat cortices as early as E18 and further suggest that the activities of the neural networks in the somatosensory cortex could be conveyed to their targets in the thalamus in rat brains at least 3 days before birth.